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- The MAILING DATE of this communication app ars on the cover sh et with th correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH (S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

Responsive to communication(s) filed on 12 September 2003 . 
2a)D This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 1 1 , 453 O.G. 21 3. 

Disposition of Claims 

4) ^ Claim(s) £9 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) S Claim(s) 4^9 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) ^ The specification is objected to by the Examiner. 

10) [3 The drawing(s) filed on 12 September 2003 is/are: a)M accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) [K] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)M AH b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. ^ Certified copies of the priority documents have been received in Application No. 09/921,562 . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1) M Notice of References Cited (PTO-892) 

2) O Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) S Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 

Paper No(s)/Mail Date 9/12/03 . 



4) O Interview Summary (PTO-41 3) 

Paper No(s)/Mail Date. . 

5) O Notice of Informal Patent Application (PTO-1 52) 

6) □ Other: . 



U.S. Patent and Trademark Office 

PTOL-326 (Rev. 1-04) 



Office Action Summary 



Part of Paper No./Mail Date 20040610 
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DETAILED ACTION 



Response to Amendment 

1 . The amendments to the title and specification of the disclosure in the submission dated 
9/12/03 are acknowledged and accepted. 

2. The cancellation of Claims 1-3 in the submission dated 9/12/03 is acknowledged and 
accepted. 



Election/Restrictions 

3. It is noted that the pending claims of the instant application are drawn to Species 2, an 

optical device comprising a rod-shaped member, first members constituting a pair of arm 
parts, second members adhered to the first members, and the rod-shaped member and the 
piezoelectric element having a substantially equal thermal expansion coefficient, as set 
forth in the restriction requirement of the parent case 09/92 1,562. Since pending Claims 
4-9 in the instant case are drawn to Species 2, these claims will be examined. 



Priority 

Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 1 19(a)-(d). The certified copy has been filed in parent Application No. 
09/921,562, filed on 8/6/01. 

Drawings 

The drawings were received on 9/12/03. These drawings are acceptable. 
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Specification 

6. Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single paragraph 
on a separate sheet within the range of 50 to 150 words. It is important that the abstract 
not exceed 1 50 words in length since the space provided for the abstract on the computer 
tape used by the printer is limited. The form and legal phraseology often used in patent 
claims, such as "means" and "said," should be avoided. The abstract should describe the 
disclosure sufficiently to assist readers in deciding whether there is a need for consulting 
the full patent text for details. 

The language should be clear and concise and should not repeat information given in 
the title. It should avoid using phrases which can be implied, such as, "The disclosure 
concerns," "The disclosure defined by this invention," "The disclosure describes," etc. 

7. The abstract of the disclosure is objected to because of the following informalities: 
Abstract has more than 1 paragraph. 

Abstract is longer than 150 words. 
Correction is required. See MPEP § 608.01(b). 



Claim Objections 

8. Claims 4-9 are objected to because of the following informalities: 

Claims 4 and 9 recite the limitation "the optical axis" in line 3 of each claim. There is 
insufficient antecedent basis for this limitation in the claim. It is additionally unclear 
which optical element, i.e. the optical fiber or the diffraction grating, is being referred to 
as having the optical axis. Claims 5-8 are dependent on Claim 4, and hence inherit the 
deficiencies of Claim 4. 
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Claims 4 and 9 recite the feature . .the other ends (i.e. opposite the ends to which said 
optical fiber is fixed). . . ' is not proper due to the use of '(Le. opposite the ends to which 
said optical fiber is fixed)'. It is suggested that the feature above be rewritten as c . . .the 
other ends opposite to the ends to which said optical fiber is fixed. . . or other suitable 
language to place these claims in proper form. Claims 5-8 are dependent on Claim 4, and 
hence inherit the deficiencies of Claim 4. 
Appropriate correction is required. 



Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

10. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Anderson et al. 
(U.S. Patent No. 5889901), of record, in view of Jin et al. (U.S. Patent No. 6370310). 

Anderson et al. discloses an optical device (See 47 of Figure 1) comprising an optical 
fiber having a given length of diffraction grating formed in the direction of the optical 
axis thereof (See 48 and 21 of Figure 1), a rod-shaped piezoelectric element (See 27 of 
Figure 1), a means for applying a voltage to said piezoelectric element (See 85 in Figure 
1), a rod-shaped member (See lower portion 47 of 120 in Figure 1), first members 
constituting a pair of arm parts (See extended portions 1 19, 121 of 120 in Figure 1), and 
second members adhered to said first members (See 30 in Figure 1); said optical fiber 
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being fixed to the ends of said pair of arm parts of said first members such that the 
diffraction grating of said optical fiber is positioned between the ends of said pair of arm 
parts of said first members (See 120, 121, 48 of Figure 1), said rod-shaped member being 
fixed to the other ends of said first members (See 47, 119, 121 in Figure 1), said rod- 
shaped member and said pair of arm parts of said first members constituting a U-shaped 
member, said piezoelectric element being fixed to said first members so as to be 
connected to said pair of arm parts at their intermediate points (See 27, 119, 121 in Figure 
1), said second members being adhered to the first members longitudinally on the side 
opposite to the side to which both said piezoelectric element and said rod-shaped member 
are fixed (See 30 in Figure 1); wherein said rod-shaped member and said piezoelectric 
element each have a thermal expansion coefficient, and said second members are made of 
a material, such as PZT, having a thermal expansion coefficient. Anderson et al. lacks 
the rod-shaped member and said piezoelectric element having a substantially equal 
thermal expansion coefficient, and said second members being made of a material having 
a thermal expansion coefficient that is either lower or larger than that of the first 
members. However, Jin et al. teaches a fiber optic grating temperature compensation 
device (See for example Figure 1), which is similar in principle to that of Anderson et al. 
In particular, Jin et al. sets forth the basic theoretical basis (See col. 5, line 54-col. 7, line 
53) for the movement of the first members (See extensions in 18 of Figure 1) based on 
the coefficient of thermal expansions of the two rod shaped elements (See 16, 49 in 
Figure 1). It is clear from the discussion that, although the thermal expansion coefficient 
of the two rods should be different to provide relative movement for the first members, 
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the thermal expansion coefficients may be substantially equal to each other to minimize 
such relative movement of the first members. Further, Jin et al. teaches that the materials 
comprising the rod shaped elements and the first and second members may be of any 
number of particular materials (See col. 60, line 5-col. 6, line 20), including Invar, 
aluminum, or a ceramic, which allows one skilled in the art to choose appropriate 
materials with appropriate material coefficient of thermal expansions for the apparatus. 
Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to have the rod-shaped member and said piezoelectric element 
have a substantially equal thermal expansion coefficient, and said second members be 
made of a material having a thermal expansion coefficient that is lower or larger than that 
of the first members, as taught by Jin et al., in the optical device of Anderson et al., for 
the purpose of adjusting the sensitivity of the grating to the applied stress generated by 
changes in temperature. 

1 1 . Claims 5-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Anderson 

et al. in view of Jin et al. 

Anderson et al. in view of Jin et al. discloses the invention as set forth above, except 
for the first members being specifically Invar or aluminum, the second members being 
specifically aluminum alloy, or the rod-shaped member being a piezoelectric element. 
However, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to have the first members be specifically Invar or aluminum, the 
second members be specifically aluminum alloy, or the rod-shaped member be a 
piezoelectric element, since it has been held to be within the ordinary skill of worker in 



Application/Control Number: 10/660,546 Page 7 

Art Unit: 2872 

the art to select a known material on the basis of its suitability for the intended use. One 
would have been motivated to have the first members be specifically Invar or aluminum, 
the second members be specifically aluminum alloy, or the rod-shaped member be a 
piezoelectric element, to provide mechanical strength rigidity to the optical device, while 
allowing for adjustable coefficients of thermal expansion for the various materials 
comprising the optical device. Sinclair & Carrooll Co. v. Interchemical Corp., 325 U.S. 
327 \ 65USPQ 297(1945). 
12. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Anderson et al. 

in view of Jin et al. as applied to Claim 4 above, and further in view of Carome (U.S. 
Patent No. 5140155). 

Anderson et al. in view of Jin et al. discloses the invention as set forth above, except 
for the second members being adhered to the first members longitudinally on the side to 
which both said piezoelectric element and said rod-shaped member are fixed. However, 
Carome teaches a fiber optic sensor utilizing a pair of bimorph cantilever beams (See for 
example Figures 11-12), wherein the first members and second members (See for 
example 40/38 on lower or upper portion of optical fiber 20 in Figure 1 1) are place with 
respect to each other to provide appropriate deflection of the cantilever beam on 
application of, for example, temperature. For example, Figure 6 shows the first member 
40 and the second member 38 positioned to provide deflection in one direction, and 
Figure 7 shows the first member 40 and the second member 38 positioned to provide 
deflection in the opposite direction when the same applied temperature is applied (See 
col. 3, line 64-col. 6, line 46). Therefore, it would have been obvious to one having 
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ordinary skill in the art at the time the invention was made to have the second members 
being adhered to the first members longitudinally on the side to which both said 
piezoelectric element and said rod-shaped member are fixed, as taught by Carome, in the 
optical device of Anderson et al. in view of Jin et al., to reduce space taken up by the 
optical device, as well as allow for flexibility in placement of the second members based 
on the design of the optical device. 



Conclusion 

13. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Arnel C. Lavarias whose telephone number is 571-272- 
23 15. The examiner can normally be reached on M-F 8:30 AM - 5 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Drew Dunn can be reached on 571-272-23 12. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 





Arnel C. Lavarias 
6/10/04 



